In developing countries such as India there is still a widely prevalent opinion that biology and engineering are disparate disciplines, and hence one has to choose between the two. This view is instilled into young minds in the school itself. Students have to opt for either the "medical" stream or the "non-medical" stream. This separation is contrived and counterproductive to scientific development. The terminology is also facetious since it suggests that a science stream student is to be prepared to become either a doctor or anything else! The distinction is absurd for two reasons. One is that the "medical" stream does not assure admission to a medical college. The second reason is that the "non-medical" stream suggests an omnibus group that includes everything that is not geared to the medical profession.
The distinction between biological sciences (a more meaningful description than "medical") and engineering sciences (the so-called "non-medical" stream) continues further into colleges and the careers that follow. In spite of wider selection of subjects available in colleges and the ability of students to make informed choices, there is limited flexibility. Students have to select among "permitted" combinations only. One may not, for example, be allowed to study physics and economics and music, even though concepts from economics have contributed to physics and there is considerable physics in the design and operation of musical instruments.
The artificial separation of physics and music, and between biology and engineering, has the same ill-conceived basis. The separation also contradicts the increasing advocacy of seamlessness in science and engineering, implying that boundaries between disciplines are now more blurred than before. It is therefore not surprising that research and applications in biological sciences and engineering sciences often merge and both disciplines benefit from this.
The dissolution of boundaries between biology and engineering has spawned many novel and useful investigations. Biorobotics is a strong example. These are robots whose design and functioning is inspired by biological principles or whose applications are predominantly biological. The University of Hull School of Engineering in the U. K. (http:// www2.hull.ac.uk/science/medical_biological_eng/ research.aspx/) is engaged in using robots to model, correct and control human posture. Researchers at the Whiting School of Engineering of Johns Hopkins University in the U. S. (http://www.me.jhu.edu/ research.html/) are investigating the versatility of robots in complex surgical procedures. Beer (2009) has recently drawn attention to the work of Spenko et al. (2008) , whose hexapodal robotic climber called
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RiSE draws from the bonding mechanisms of the gecko's feet and the interlocking mechanisms associated with insect spines and claws.
The ability of hydrogels to expand or contract according to their water content makes them a convenient tool to control the movements of robots and other machines. Elastin is an example of this; it has been used to control the extension and contraction of robotic muscular movements (Vincent, 2006) . The hydration properties of hydrogels have also been exploited in the development of new nanomaterials (Peppas et al., 2006) for deep-sea applications.
The marriage between biology and engineering has led to the creation of tough ceramic composites. Chemical synthesis cannot produce composites whose toughness is comparable to that of biological tissue such as the bone, dentin and enamel. However, composites crystallized in biological solutions are much tougher and more durable than conventional composites, e.g. hydroxyapatite crystals formed in solutions of polypeptides (Vincent, 2006 ; http:// me.umbc.edu/biomechanical_engineering/).
Like robotics, MEMS (microelectromechanical systems) devices provide a fertile area of cross-linking of engineering and biological disciplines. These devices are manufactured using microfabricatiion techniques similar to those for integrated circuits. However, unlike integrated circuits, MEMS have moving components that enable physical or analytical functions in addition to electrical functions. Many areas of health care have benefited from MEMS. These include (http://www.gsaglobal.org/2013/04/ mems_in_medical_applications/): (i) early detection of cancer cells, (ii) pressure sensors small enough to allow catheter insertion into the brain and the heart, (iii) microneedles for painless blood sampling, (iv) retinal prostheses to restore vision to people with damaged retina, and (v) implantable insulin micropumps for automatic and correct dosages of insulin delivery. The success of insulin delivery systems has catalysed research into similar MEMS devices to provide continual dosages of vital drugs or hormones for the treatment of nervous or endocrine disorders (Grayson et al., 2004) .
Engineering concepts and methods are also being employed in fundamental areas of biological research. For instance, metabolic control analysis and integral control theory have been augmented with supply-demand theory (from economics!) and hierarchical control analysis to model and manipulate the expression of specific genes (He et al., 2013) . This multi-disciplinary approach has the potential to help design in vitro treatment therapies by activating the body's own defence mechanisms.
The benefits of partnerships between biologists and engineers were eloquently analyzed by Brent (2004) a decade ago. In his view, for biologists this will infuse engineering mindsets to understand the quantitative biology of different functions. Engineers will gain from applications of their methods to small (even microscopic) and highly complex processes that they do not normally encounter. Moreover, living cells respond to engineering tools in ways that inanimate systems do not. Studies of such interactions will benefit not just the investigators but, more importantly, also the societal value of the outcome of their work.
Such collaborations cannot be forged abruptly. They require reorientation of the present attitudes toward education and the training of young minds to allow more open and flexible learning. Students of both biology and engineering should be encouraged to embrace and learn from each other's professions. From a different perspective, a recent article (Bansal, 2014) has elaborated with supporting data the benefits of flexible education systems. However, government organizations that regulate education in India have been slow, and possibly wary, in responding to changes elsewhere. In some instances, mutually conflicting advice from two controlling agencies creates uncertainty and stalls progressive change. For instance, a recent report commissioned by the Planning Commission (http://www.ey.com/IN/en/ Education/Higher-Education-in-India-Twelfth-FiveYear-Plan-2012-2017-and-beyond/EY-FICCI-HigherEducation-Report-Nov2012.pdf/) has recommended 4-year degree programs. Another study conducted the same year jointly by the three national science academies (Lakhotia and Mukunda, 2008) By contrast, the University Grants Commission (UGC) prefers 3-year programs (http:// www.ugc.ac.in/ugcpdf/20884-HEglance2012.pdf/). Nevertheless, the UGC's preference for immediate stoppage of 4-year B.Sc. courses and restoration of 3-year curricula has prevailed. The word immediate here has potent significance since it asks for an abrupt rather than gradual transition. The unpopularity, and possibly retrograde nature, of UGC's recommendation among students, parents and the academics has become evident through recent protests that the electronic media have relentlessly projected. The reluctance of the colleges and the increasing rebelliousness of the protests became so strong that the UGC had to issue a diktat to colleges to withdraw their 4-year courses. Equally unfortunately, this conflict about the duration of graduate courses has submerged all attention to their content and implementation. However, as argued here and by others (Lakhotia and Mukunda, 2008; Bansal, 2014) , what you teach and how you guide learning may be as important as the duration itself. Nevertheless, whether ultimately 3-year programs or 4-year programs prevail, engineers and biologists can and should seek purposeful ways to work together.
